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ABSTRACT: 

A needleless injection site (10) comprises a housing (16) which defines an interior chamber (26), 
and a central opening (28) which communicates with the interior chamber. The housing further 
defines a proximally extending dilating projection portion (38) which is coaxially aligned with the 
central opening and distally extending adapter portion (34). The dilator projection and adapter 
portions define a continuous fluid passage. Disposed within the central opening and the interior 
chamber is a reseal member (56) which has an elastically openable and closable aperture (24) 
formed therein. The reseal member normally resides in the first position within the housing 
wherein the aperture is in a closed configuration. The reseal member is deformable such that the 
application of distally directed pressure thereto will cause the reseal member to distally advance 
within the housing to a second position, wherein the aperture assumes an open configuration 
and communicates with the fluid passage. 
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(54) Title: NEEDLELESS INJECTION SITE 
(57) Abstract 

A needleless injection site (10) comprises a 
housing (16) which defines an interior chamber (26), 
and a central opening (28) which communicates with 
the interior chamber. The housing further defines 
a proximally extending dilating projection portion 
(38) which is coaxially aligned with the central 
opening and distally extending adapter portion (34). 
The dilator projection and adapter portions define 
a continuous fluid passage. Disposed within the 
central opening and the interior chamber is a reseal 
member (56) which has an elastically openable and 
closable aperture (24) formed therein. The reseal 
member normally resides in the first position within 
the housing wherein the aperture is in a closed 
configuration. The reseal member is deformaNe 
such that the application of distally directed pressure 
thereto will cause the reseal member to distally 
advance within the housing to a second position, 
wherein the aperture assumes an open configuration 
and communicates with the fluid passage. 



7& » 




FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



At, 


Albania 


ES 


AM 


Armenia 


Fl 


AT 


Austria 


FR 


AU 


AustrtJia 


GA 


AZ 


Azerbaijan 


GB 


BA 


Bosnia and Herzegovina 


GB 


BB 


Barbados 


GH 


BE 


Belgium 


CN 


BF 


Burkina Fiso 


GR 


BG 


Bulgaria 


HU 


BJ 


Benin 


IE 


BR 


Brazil 


a 


BY 


Belarus 


IS 


CA 


Cauda 


IT 


CF 


Central African Republic 


JP 


CG 


Congo 


KE 


Ctl 


Switzerland 


KG 


CI 


COte d'lvoire 


KP 


CM 


Cameroon 




CN 


China 


KR 


cu 


Cuba 


KZ 


cz 


Czech Republic 


LC 


DB 


Germany 


U 


DK 


Denmark 


LK 


BB 


Estonia 


LR 



Spain 
Finland 
France 
Gabon 

United Kingdom 

Georgia 

Ghana 

Greece 

Hungary 

Ireland 

Israel 

Iceland 

Italy 

Japan 

Kenya 

Kyrgyzatan 

Democratic People's 

Republic of Korea 

Republic of Korea 

Kazakstan 

Saint Lucia 



Sri Lanka 
Liberia 



LS 
LT 
LU 
LV 
MC 
MD 
MC 
MK 

ML 

MN 

MR 

MW 

MX 

NE 

NL 

NO 

NZ 

PL 

PT 

RO 

RU 

SO 

SE 

SO 



Lesotho SI 

Lithuania SK 

Luxembourg SN 

Latvia SZ 

Monaco TD 

Republic of Moldova TC 

Madagascar TJ 

The former Yugoslav TM 

Republic of Macedonia TR 

Mali TT 

Mongolia UA 

Mauritania UG 

MaUwl US 

Mexico UZ 

Niger VN 

Netherlands YU 

Norway ZW 
New Zealand 
Poland 
Portugal 
Romania 

Russian Federation 

Sudan 

Sweden 

Singapore 



Stove* ia 

Slovakia 

Senegal 

Swaziland 

Chad 

Togo 

Tajikistan 

Turkmenistan 

Turkey 

Trinidad and Tobago 

Ukraine 

Uganda 

United States of America 
Uzbekistan 
Viet Nam 
Yugoslavia 



WO 97/38744 



PCT/US96/05383 



-1- 

NEEDLELESS INJECTION SITE 

Field of the Invention 

The present application is a continuation-in-part of 
5 United States Application Serial No. 08/262,994 entitled 
NEEDLELESS INJECTION SITE filed June 20, 1994, the 
disclosure of which is expressly incorporated herein by 
reference. The present invention relates generally to 
the medical arts, and more particularly to a needleless 
10 injection site for use in relation to intravenous 
infusions. 

Background of the Invention 

It is common medical practice to intravenously 
infuse various fluids into the blood vessels of a 

15 patient. Such infusion is typically accomplished by the 
insertion of a hollow introducer needle into a target 
blood vessel. The introducer needle is fluidly connected 
to one end of an elongate, flexible tube, the opposite 
end of which is fluidly connected to a solution bag. The 

20 solution bag itself is typically suspended above the 
patient so as to allow the fluid to flow downwardly 
through the tubing and into the patient's blood vessel 
via the introducer needle which remains operatively 
positioned therewithin. The fluid tube and solution bag 

25 are connected to each other via a metering apparatus 
which controls the infusion rate of fluid from the bag 
into the tube. 

In many intravenous infusion assemblies, an 
injection site is fluidly coupled within the tubing 

30 intermediate the introducer needle and the solution bag. 
The injection site typically has a Y-shaped configuration 
and comprises a tubular main body portion having a 
tubular side arm portion in fluid communication 
therewith. The distal end of the side arm portion is 

35 fluidly connected to the solution bag via an upper 
segment of the tubing, with the bottom end of the main 
body portion being fluidly connected to the introducer 
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needle via a lower segment of the tubing. The top end of 
the main body portion is itself covered by a diaphragm 
which is typically fabricated from rubber or a similar 
resilient material. 
5 The inclusion of the injection site within the 

tubing allows various medications to be selectively 
infused into the blood vessel of the patient by the 
addition thereof to the solution flowing from the 
solution bag into the blood vessel via the upper tubing 

10 segment, injection site, lower tubing segment nd 
introducer needle. This supplemental infusion is 
typically accomplished through the utilization of a 
conventional syringe, the needle of which pierces and is 
extended through the diaphragm disposed on the top end of 

15 the main body portion of the injection site. Subsequent 
to the expulsion of the medication from within the 
syringe and into the flowing solution, the needle is 
retracted out of the main body portion of the injection 
site, with the aperture created in the diaphragm due to 

20 the passage of the needle therethrough being 
substantially closed upon such retraction due to the 
resiliency of the diaphragm. As will be recognized, the 
incorporation of the injection site within the tubing 
allows various medications to be intravenously 

25 administered to the patient through the existing infusion 
site within the blood vessel, thus eliminating the need 
to subject the patient to additional needle sticks. 

Though providing certain benefits to the patient, 
the injection sites constructed in accordance with the 

30 prior art possess certain deficiencies which detract from 
their overall utility. As previously explained, the use 
of such injection sites typically requires that the 
needle of the conventional syringe be extended through 
(i.e., puncture) the diaphragm attached to the top end of 

35 the main body portion of the injection site. However, 
the necessity of having to utilize a syringe with a 
needle to facilitate the introduction of the medication 
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into the solution flow is undesirable due to the risk of 
inadvertent needle sticks. In recognition of this 
deficiency, there has also been developed in the prior 
art needleless injection sites which incorporate a 
5 diaphragm adapted to assume open and closed 
configurations without having a needle inserted 
thereinto. Through these needleless injection sites 
eliminate the need of having to puncture the diaphragm 
with a needle, they also possess certain deficiencies 

10 which detract from their overall utility. Foremost of 
these deficiencies is the difficulty associated with 
disinfecting the injection site, and in particular the 
diaphragm thereof, subsequent to medication being infused 
thereinto. In this respect, after each use of the 

15 injection site the diaphragm must be cleaned, with such 
cleaning typically being accomplished through the 
application of alcohol or a similar disinfecting 
substance thereto. However, due to the configuration of 
the diaphragm, complete and effective disinfection 

20 thereof is often difficult to achieve, thus increasing 
the risk of the introduction of contaminates into the 
solution stream upon subsequent uses of the injection 
site. 

In an effort to overcome the deficiencies associated 
25 with the prior art injection sites, Applicant developed 
the needleless injection site disclosed in co-pending 
application Serial No. 08/262,994 entitled NEEDLELESS 
INJECTION SITE which is the parent of the present 
application. The present needleless injection site 
30 constitutes an improvement over that disclosed in Serial 
No. 08/262,994 in that the same is adapted to accommodate 
needled introducers as well as non-needled introducers in 
the event the infusion of medication into the injection 
site must be accomplished in a short time during an 
35 emergency situation through the use of a needled 
introducer. 
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Summary of the Invention 

In accordance with the present invention, there is 
provided a needleless injection site comprising a housing 
which defines an interior chamber and a central opening 
which communicates with the interior chamber. Preferably 
formed on the outer surface of the housing about the 
central opening thereof are Luer threads. The housing 
further defines an elongate, proximal ly extending dilator 
projection portion which is coaxially aligned with the 
central opening, and an elongate, distally extending 
adapter portion. The dilator projection and adapter 
portions define a continuous fluid passage. 

The needleless injection site further comprises a 
reseal member which is disposed within the central 
opening and the interior chamber of the housing. The 
reseal member includes an elastically openable and 
closable aperture formed therein, and normally resides in 
the first position within the housing wherein the 
aperture is in a closed configuration. The dilator 
projection portion of the housing extends into the reseal 
member ♦ In the preferred embodiment, the reseal member 
is deformable such that the application of distally 
directed pressure thereto will cause the reseal member to 
distally advance within the housing to a second position 
wherein the aperture assumes an open configuration and 
communicates with the fluid passage. The removal of the 
distally directed pressure from the reseal member causes 
it to resiliently return to the first position wherein 
the aperture reassumes the closed configuration. 

The reseal member comprises an elongate, resilient 
body defining a distal end, a proximal end having inner 
and outer surfaces, and an aperture extending between the 
inner and outer surfaces of the proximal end. Partially 
encapsulated within the body is a radial leaf spring 
defining a base portion and a plurality of leaf portions. 
The leaf portions are adapted to apply a radially inward 
biasing force to the proximal end of the body which 
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maintains the aperture in the closed configuration when 
no distal ly directed pressure is applied to the outer 
surface of the proximal end. The body and radial leaf 
spring define a bore which extends longitudinally from 
5 the distal end of the body to the inner surface of the 
proximal end. The dilator projection portion of the 
housing is received into the bore, with the application 
of distal ly directed pressure to the outer surface of the 
proximal end causing the radial leaf spring to be 

10 distally advanced over the dilator projection portion. 
The resultant outward flexion of the leaf portions 
facilitates the radial expansion of the aperture to the 
open configuration. Conversely, the removal of the 
distally directed pressure from the outer surface causes 

15 the radial leaf spring to be proximal ly withdrawn from 
over the dilator projection portion, thus facilitating 
the return of the aperture to the closed configuration. 
The body portion of the reseal member is preferably 
fabricated from silicone and comprises a generally 

20 f rusto-conical proximal portion defining the proximal end 
and a generally cylindrical distal portion defining the 
distal end. Formed between the proximal and distal 
portions is a beveled shoulder. The diameter of the 
distal portion preferably exceeds the maximum diameter of 

25 the proximal portion. 

In the preferred embodiment, the body of the reseal 
member includes a lip which is formed about and extends 
radially outward from the proximal end thereof, and has 
a diameter which slightly exceeds the diameter of the 

30 central opening of the housing. The outer surface of the 
proximal end of the body is preferably arcuately 
contoured, with the inner surface of the proximal end 
having a generally semi -spherical configuration. The 
aperture extends axially between the arcuately outer 

35 surface and the apex of the semi-spherical inner surface. 
The inner surface of the proximal end may further include 
a duck-bill style check valve formed at the apex thereof, 
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with the aperture extending through the check valve. 
When the dilator projection portion is fully received 
into the bore of the reseal member, both the shoulder and 
the distal end of the body are abutted against the 
5 housing in a manner wherein a slight compression force is 
applied to the distal portion. The body further defines 
an annular flange which is disposed within the bore of 
the reseal member and abutted against the dilator 
projection portion when the same is extended into the 
10 bore. 

In the needleless injection site, the adapter 
portion of the housing may comprise an elongate spike 
having a tapered outer surface and a beveled distal tip. 
Slidably extensible and frictionally maintainable on the 

15 spike is a tubular adapter sleeve which has a tapered 
outer surface and a tapered bore extending longitudinally 
therethrough. The tapered bore is complimentary to the 
outer surface of the spike for facilitating the 
frictional retention of the adapter sleeve thereon. The 

20 spike further includes an elongate rib formed on the 
outer surface thereof, with the bore of the adapter 
sleeve defining at least one elongate slot therewithin 
which is sized and configured to receive the rib when the 
adapter member is slidably advanced over the spike. The 

25 receipt of the rib into the slot is operable to prevent 
the rotation of the adapter sleeve upon the spike. 

In the needleless injection site, the housing may 
further define a distal lock region for facilitating the 
connection of the housing to an annular, externally 

30 threaded surface. The lock region may define a plurality 
of Luer thread pitch barbs therewithin. Rather than 
comprising a spike, the adapter portion of the housing 
may alternatively define a tapered outer surface with a 
blunt distal tip, with the distal lock region of the 

35 housing circumventing the adapter portion and comprising 
an internally threaded lock member which is rotatably 
connected to the adapter portion. 
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In a first embodiment of the present invention, the 
housing comprises an upper section defining the central 
opening and a lower section attached to the upper 
section, with the upper and lower sections defining the 
5 interior chamber when attached to each other. In 
addition to the upper and lower sections, the housing 
constructed in accordance with the first embodiment 
comprises an adapter member which includes a flange 
portion having the dilator projection portion extending 

10 proximal ly from one side thereof and the adapter portion 
extending distally from the other side thereof. The 
flange portion of the adapter member is captured between 
the upper and lower sections .of -the —housing, __with . at 
least a portion of the adapter member residing within the 

15 interior chamber of the housing. In the first 
embodiment, the adapter portion preferably has a tapered 
outer surface and a beveled distal tip, with the lower 
section of the housing defining the distal lock region 
for facilitating the connection of the housing to an 

20 annular, externally threaded surface. 

In a second embodiment of the present invention, the 
housing comprises an upper section which defines the 
central opening and a lower section which is attached to 
the upper section and defines the dilator projection 

25 portion and the adapter portion. The upper and lower 
sections define the interior chamber when attached to 
each other. In the second embodiment, the adapter 
portion of the lower section may comprise a spike having 
a tapered outer surface and a beveled distal tip. 

30 Alternatively, the adapter portion may have a tapered 
outer surface, with the lower section further defining 
the distal lock region which circumvents the adapter 
portion for facilitating the connection of the housing to 
an annular, externally threaded surface. 

35 Further in accordance with the present invention, 

there is provided a method of fabricating a reseal member 
comprising the step of advancing a radial leaf spring 
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having a base portion and a plurality of leaf portions 
over a core which is sized to cause the leaf portions be 
flexed outwardly when the radial leaf spring is advanced 
thereover. The preferred method further comprises the 
steps of molding a body about the radial leaf spring and 
core in a manner wherein the radial leaf spring is 
partially encapsulated by the body, and removing the core 
from within the radial leaf spring and body. The molded 
body defines a distal end, a proximal end having inner 
and outer surfaces, and an aperture extending through the 
proximal end between the inner and outer surfaces 
thereof. The removal of the core from within the radial 
leaf spring and body facilitates the formation of a bore 
which extends longitudinally from the distal end to the 
inner surface of the proximal end. Such removal also 
allows the leaf portions of the radial leaf spring to 
return to an unflexed orientation which results in the 
application of a radially inward biasing force to the 
proximal end for maintaining the aperture in a closed 
configuration . 

Brief Descrip tion of the Drawings 

these, as well as other features of the present 
invention, will become more apparent upon reference to 
the drawings wherein: 

Figure 1 is a side elevational view of a needleless 
injection site constructed in accordance with a first 
embodiment of the present invention, further illustrating 
an introducer device which may be used in conjunction 
therewith; 

Figure 2 is a top perspective view of a radial leaf 
spring incorporated into a reseal member of the 
needleless injection site shown in Figure 1; 

Figure 3 is a side elevational view of the radial 
leaf spring shown in Figure 2; 

Figure 4 is a partial cross-sectional view 
illustrating the preferred manner of forming the reseal 
member; 
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Figure 5 is a partial cross-sectional view 
illustrating an alternative method of forming a portion 
of the reseal member; 

Figure 6 is a cross-sectional view of the reseal 
5 member; 

Figure 7 is a partial top perspective view of the 
reseal member; 

Figure 8 is a cross-sectional view taken along line 
8-8 of Figure 6; 
10 Figure 9 is a cross-sectional view of the needleless 

injection site shown in Figure 1, illustrating the reseal 
member thereof in a first, closed position; 

Figure 10 is a cross-sectional -view of the - 

needleless injection site shown in Figure 1, illustrating 
15 the reseal member thereof as deformed into a second , open 
position; 

Figure 10a is a cross-sectional view of an adapter 
sleeve which may be used with the needleless injection 
site shown in Figures 1, 9 and 10; and 

20 Figure 11 is a cross-sectional view of a needleless 

injection site constructed in accordance with a second 
embodiment of the present invention. 

Detailed Description of the Preferred Embodiments 
Referring now to the drawings wherein the showings 

25 are for purposes of illustrating preferred embodiments of 
the present invention only, and not for purposes of 
limiting the same, Figure 1 illustrates a needleless 
injection site 10 constructed in accordance with a first 
embodiment of the present invention. As further seen in 

30 Figure 1, medications are typically introduced into the 
injection site 10 via a needleless introducer device 12 
such as a syringe which includes a reduced diameter tip 
14. 

Referring now to Figures 9 and 10, the injection 
35 site 10 comprises a hollow housing 16. The housing 16 
itself comprises an upper section 18 which defines a 
reduced diameter proximal portion 20 having Luer threads 
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22 formed on the outer surface thereof. In addition to 
the upper section 18, the housing 16 comprises a sleeve- 
like lower section 24 which is insertible into and 
attachable to the upper section 18. The upper and lower 
5 sections 18, 24, when attached to each other, define an 
interior chamber 26 of the housing 16, with the proximal 
half of the interior chamber being defined by the upper 
section 18, and the distal half of the interior chamber 
26 being defined by the lower section 24. The proximal 
10 portion 20 of the upper section 18 defines a tapered 
central opening 28 which communicates with the interior 
chamber 26, and in particular the proximal half thereof. 
Disposed about the distal rim of the lower section 24" in 
equidistantly spaced intervals are a plurality of locking 
15 tabs 30, each of which include Luer thread pitch barbs 32 
formed on the inner surfaces thereof. The locking tabs 
30 are formed in a manner wherein the pitch barbs 32 are 
oriented radially inward from and extend in generally 
parallel relation to the inner surface of the lower 
20 section 24. The use of the locking tabs 30 and 
associated pitch barbs 32 will be discussed in more 
detail below. 

In addition to the upper and lower sections 18, 24, 
the housing 16 comprises an adapter member 34 which 
25 includes a central, circularly configured flange portion 
36. Extending proximally from the flange portion 36 is 
an elongate dilator projection portion 38 which is 
coaxially aligned with the central opening 28 of the 
upper section 18. Extending distally from the flange 
30 portion 36 is an elongate adapter portion 40 which is 
itself coaxially aligned with the dilator projection 
portion 38. The adapter portion 40 has a tapered outer 
surface and includes a beveled distal end which defines 
a piercing tip 42. The dilator projection and adapter 
35 portions 38, 40 define a continuous fluid passage 44. In 
the preferred embodiment, the adapter member 34 is 
attached to the remainder of the housing 16 via the rigid 
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capture of the peripheral region of the flange portion 36 
between the upper and lower sections 18, 24. 

Referring now to Figures 9, 10 and 10a, the housing 
16 may further comprise a tubular adapter sleeve 46 which 
5 is selectively attachable to the adapter portion 40 of 
the adapter member 34. The adapter sleeve 46 has a 
tapered outer surface 48 and includes a tapered bore 50 
extending longitudinally therethrough which is 
complimentary to the tapered outer surface of the adapter 

10 portion 40. Disposed within the side wall of the bore 50 
are a plurality of equidistantly spaced slots 52 which 
extend longitudinally from the end of the adapter sleeve 
46 of greater diameter to a depth which is approximately 
one-fourth the total length of the adapter sleeve 46. In 

15 attaching the adapter sleeve 46 to the remainder of the 
housing 16, the same is slidably advanced over the 
adapter portion 40. Since the outer surface of the 
adapter portion 40 and the bore 50 of the adapter sleeve 
46 have mutually tapered configurations, the adapter 

20 sleeve 46 is frictionally maintained on the adapter 
portion 40 subsequent to being slidably advanced 
thereover. 

Each of the slots 52 of the adapter sleeve 46 is 
sized and configured to slidably receive an elongate rib 

25 54 which is formed on the outer surface of the adapter 
portion 40 and extends longitudinally from the flange 
portion 36 along approximately one-third of the length of 
the adapter portion 40. The advancement of the adapter 
sleeve 46 over the adapter portion 40 is terminated when 

30 the rib 54 is fully received into a respective slot 52. 
Advantageously, the receipt of the rib 54 into a 
respective slot 52 prevents any rotation of the adapter 
sleeve 46 upon the adapter portion 40. Unlike the distal 
end of the adapter portion 40, the end of the adapter 

35 sleeve 46 opposite that including the slots 52 has a 
blunt configuration. The use of the adapter sleeve 46 
will be discussed in more detail below. 
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Referring now to Figures 6-10, the injection site 10 
constructed in accordance with the first embodiment of 
the present invention further comprises a reseal member 
56 which is disposed within the central opening 28 and 
5 interior chamber 26 of the housing 16, The reseal member 
56 comprises an elongate , resilient body 58 having a 
generally f rusto-conical pronimal portion 60 which 
defines a proximal end 62, and a generally cylindrical 
distal portion 64 which defines a distal end 66. Formed 

10 between the proximal and distal portions 60, 64 is a 
beveled shoulder 68. The diameter of the distal portion 
64 exceeds the maximum diameter of the proximal portion 
60. The proximal portion 60 resides within the central 
opening 28, with the distal portion 64 and shoulder 68 

15 residing within the interior chamber 26. As best seen in 
Figure 6, the proximal end 62 of the body 58 defines an 
arcuately contoured outer surface 70 and a generally 
semi-spherical inner surface 72. Extending axially 
through the proximal end 62 from the outer surface 70 to 

20 the apex of the inner surface 72 is an aperture 74. 
Additionally, formed about and extending radially outward 
from the proximal end 62 is a continuous lip 76 having a 
diameter which slightly exceeds the diameter of the 
central opening 28. The body 58 is preferably fabricated 

25 from silicone, though the same may alternatively be 
fabricated from a similar resilient material such as 
rubber. 

Referring now to Figures 2, 3 and 6-8, the reseal 
member 56 further comprises a radial leaf spring 78 which 

30 is partially encapsulated within the body 58. The radial 
leaf spring 78 comprises a beveled base portion 80 having 
three (3) identically configured, equidistantly spaced 
leaf portions 82 extending therefrom. The leaf portions 
82 are separated from each other by three (3) 

35 longitudinally extending slots 84 which extend into the 
base portion 80. In the preferred embodiment, the radial 
leaf spring 78 is partially encapsulated within the body 
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58 in a manner wherein the proximal portion 60 of the 
body 58 extends along the outer surfaces of the leaf 
portions 82, with the inner surface 72 of the proximal 
end 62 bulging inwardly into the opening defined by the 
ends of the leaf portions 82. The base portion 80 
extends through the distal portion 64 of the body 58 , 
with the peripheral region of the base portion 80 
extending radially outward from the outer surface of the 
distal portion 64 adjacent the shoulder 68, J& bast 

seen in Figure 6, the reseal member 56 further includes 
a bore 86 which is defined by the body 58 and radial leaf 
spring 78, and extends longitudinally from the distal end 
66 to the inner surface 72 of the proximal end 62. The 
body 58 defines an annular flange 88 which is formed 
within the bore 86 in close proximity to the leaf 
portions 82 of the radial leaf spring 78. In the 
preferred embodiment, formed in the inner surfaces of the 
leaf portions 82 adjacent the ends thereof are grooves 
90. The radial leaf spring 78 is encapsulated within the 
body 58 in a manner wherein portions of the proximal end 
62, and in particular the inner surface 72 thereof, are 
received into the grooves 90. The radial leaf spring 78 
is preferably fabricated from polysulfone or 
polycarbonate, though similar rigid materials with memory 
may be utilized as an alternative. 

Referring now to Figures 9 and 10, in the reseal 
member 56, the aperture 74 extending through the proximal 
end 62 is elastically openable and closeable. The reseal 
member 56 normally resides in a first position within the 
housing 16 (shown in Figure 9) wherein the aperture 74 is 
in a closed configuration, and is deformable such that 
the application of distally directed pressure thereto 
will cause the reseal member 56 to distally advance 
within the housing 16 to a second position (shown in 
Figure 10) wherein the aperture 74 assumes an open 
configuration and communicates with the fluid passage 44 
of the adapter member 34. Due to the resiliency of the 
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body 58 , the removal of the distally directed pressure 
from the reseal member 56 will cause the same to 
resiliently return to the first position wherein the 
aperture 74 reassumes the closed configuration. 
5 When the reseal member 56 is in the first position 

shown in Figure 9, the dilator projection portion 38 of 
the adapter member 34 is fully extended into the bore 86 
of the reseal member 56, with the proximal end of the 
dilator projection portion 38 extending to approximately 

10 the leaf portions 82 of the radial leaf spring 78. In 
this respect, the annular flange 88 formed within the 
bore 86 is abutted against the outer surface of the 
dilator projection portion 38 in close proximity to the 
proximal end thereof. Additionally, the outer surface 70 

15 of the proximal end 62 is substantially flush with the 
rim of the proximal portion 20 of the upper section 18, 
with the peripheral edge of the lip 76 formed about the 
proximal end 62 being abutted against the side wall of 
the central opening 28. Further, the beveled shoulder 68 

20 of the body 58 is abutted against a complimentary beveled 
ramp 92 which defines the transition between the central 
opening 28 and interior chamber 26 of the housing 16, 
with the distal end 66 of the body 58 being abutted 
against the flange portion 36 of the adapter member 34. 

25 In the preferred embodiment, the distance separating 

the ramp 92 from the flange portion 36 of the adapter 
member 34 slightly exceeds the length of the body 58 
excluding the proximal portion 60 thereof. As such, when 
the reseal member 56 is disposed in the first position 

30 within the housing 16, the distal portion 64 of the body 
56 is slightly compressed between the ramp 92 and flange 
portion 36, thus applying a pre-load thereto which causes 
the same to bulge slightly outwardly as shown in Figure 
9. Importantly, when the reseal member 56 is in the 

35 first position, the leaf portions 8 2 of the radial leaf 
spring 78 apply a radially inward biasing force to the 
proximal end 62 of the body 58 which maintains the 
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aperture 74 in the closed configuration. The application 
of the radially inward biasing force is assisted by the 
abutment of the ramp 92 against the shoulder 68 of the 
body 58 which also applies a radially inward force to the 
leaf portions 82. 

As best seen in Figure 10, the application of 
distal ly directed pressure to the outer surface 70 of the 
proximal end 62 by the tip 14 of the introducer device 12 
causes the radial leaf spring 78 to be distally advanced 
over the dilator projection portion 38. Such advancement 
removes the shoulder 68 out of its abutting contact with 
the ramp 92 and facilitates the compression of the distal 
portion 64. of the body 58 , thus causing the same to bulge 
outwardly. Importantly, the camming action of the 
dilator projection portion 38 against the inner surfaces 
of the leaf portions 82 causes the same to be flexed 
outwardly, thus facilitating the radial expansion of the 
aperture 74 to the open configuration. Due to the 
resiliency of the body 58, and in particular the distal 
portion 64 thereof, the removal of the distally pressure 
from the outer surface 70 of the proximal end 62 causes 
the radial leaf spring 78 to be proximally withdrawn from 
over the dilator projection portion 38, thus facilitating 
the return of the reseal member 56 to the first position 
and resultant collapse of the aperture 74 to the closed 
configuration. 

When the reseal member 56 is moved to the second 
position and the aperture 74 opened as shown in Figure 
10, a continuous flow path is created between the 
introducer device 12 and fluid passage 44 of the adapter 
member 34. Importantly, medication expelled from the 
introducer device 12 is prevented from leaking into the 
interior chamber 26 of the housing 16 by the abutment of 
the tip 14 of the introducer device 10 against the outer 
surface 70 of the proximal end 62, as well as the sliding 
seal created by the abutment of the lip 76 against the 
side wall of the central opening 28. Additionally, any 
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fluid passing through the aperture 74 which does not 
enter the fluid passage 44 is prevented from flowing into 
the interior chamber 26 by the sliding seal created by 
the abutment of the annual flange 88 against the outer 
5 surface of the dilator projection portion 38. 

As shown in Figures 9 and 10, the injection site 10 
is coupled to a standard tubular fluid line 94 defining 
a hollow lumen 96. The connection of the injection site 
10 to the fluid line 94 is accomplished by the slidable 

10 advancement of the adapter portion 40 into the lumen 96, 
with the adapter portion 40 being frictionally maintained 
therewithin. As such, upon the movement of the reseal 
member 56 to the second position, medication may be 
passed from the introducer device 12 into the lumen 96 of 

15 the fluid line 94 via the flow path defined by the open 
aperture 74 and fluid passage 44 of the adapter member 
34. Though the injection site 10 is shown in Figures 9 
and 10 as being connected to the fluid line 94, it will 
be recognized that the same may also be selectively 

20 coupled to other infusion components such as a Luer 
connector, Y-injection site or bottle through the 
utilization of the locking tabs 30. Typically, when the 
injection site 10 is to be connected to a Luer connector, 
the adapter sleeve 46 will be attached to the adapter 

25 portion 40 in the aforementioned manner. 

Due to the configuration of the reseal member 56, in 
an emergency situation medication may be passed into the 
fluid passage 44 via a needled introducer device rather 
than through the non-needled introducer device 12 

30 previously described. In this respect, when a needled 
introducer device is utilized, the reseal member 56 will 
not be moved to the second position to facilitate the 
opening of the aperture 74. Rather, the needle of the 
needled introducer device is simply forced through the 

35 closed aperture 74 and into the fluid passage 44 of the 
dilator projection portion 38. Importantly, even if the 
tip of the needle is not extended into the fluid passage 
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44, any medication dispensed therefrom will still flow 
into the fluid passage 44, and will be prevented from 
flowing into the interior chamber 26 by the seal created 
by the abutment of the flange 88 against the outer 

5 surface of the dilator projection portion 38. 
Advantageously, due to the ends of the leaf portions 82 
being embedded in the inner surface 72 of the proximal 
end 62 as a result of the same being partially received 
in the grooves 90, the plug created by the protrusion of 

10 the inner surface 72 into the opening defined by the leaf 
portions 82 is maintained during the removal of the 
needled introducer device from within the aperture .74. 

Referring now to Figure 11, there is shown a 
needleless injection site 100 constructed in accordance 

15 with a second embodiment of the present invention. The 
injection site 100 comprises a housing 102 which itself 
comprises an upper section 104 having a reduced diameter 
proximal portion 106. The proximal portion 106 includes 
Luer threads 108 formed on the outer surface thereof, and 

20 defines a tapered central opening 110. In addition to 
the upper section 104, the housing 102 comprises a lower 
section 112 which is attached to the upper section 104 
and includes a bottom wall 114 and a continuous side wall 
116. Extending proximally from the bottom wall 114 is a 

25 dilator projection portion 118 which is coaxially aligned 
with the central opening 110. Extending distally from 
the bottom wall 114 is an adapter portion 120 which is 
itself coaxially aligned with the dilator projection 
portion 118. The dilator projection and adapter portions 

30 118, 120 define a continuous fluid passage 122. The 
upper and lower sections 104, 112, when attached to each 
other, define an interior chamber 124 of the housing 102. 
in this respect, the central opening 110 of the upper 
section 104 communicates with the interior chamber 124. 

35 In the second embodiment, the adapter portion 120 

defines a tapered outer surface and a blunt distal end 
128. Formed in the outer surface of the adapter portion 
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120 in close proximity to the bottom wall 114 is a 
continuous groove 130. Rotatably connected to the 
adapter portion 120 is an internally threaded lock member 
132 which includes a radially inwardly extending flange 
portion 134. The rotatable connection of the lock member 
132 to the adapter portion 120 is facilitated by the 
receipt of the flange portion 134 into the groove 130. 

The injection site 100 further comprises a reseal 
member 56a which is identical to the previously described 
reseal member 56 and is disposed within the interior 
chamber 124 and central opening 110 of the housing 102. 
The proximal portion *0a of the reseal member 56a is 
disposed within the central opening 110, with the distal 
portion 64a being slightly compressed between an annular 
ramp 136 defining the transition between the central 
opening 110 and interior chamber 124, and the bottom wall 
114 of the lower section 112. In this respect, the 
shoulder 68a of the body 58a is abutted against the ramp 
136, with the distal end of the body 58a being abutted 
against the bottom wall 114. As in the injection site 
10, the distance separating the ramp 136 from the bottom 
wall 114 slightly exceeds the length of the body 58a 
excluding the proximal portion 60a thereof, thus 
facilitating the compression of the distal portion 64a. 

The reseal member 56a is shown in Figure 11 in the 
first position wherein the aperture 74a of the body 58a 
is in the closed configuration. The movement of the 
reseal member 56a to the second position wherein the 
aperture 74a assumes the open configuration occurs in the 
same manner as previously described in relation to the 
injection site 10. Additionally, a needled introducer 
may be used in conjunction with the injection site 100 by 
extending the needle through the closed aperture 74a and 
into the fluid passage 122. The injection site 100 is 
adapted for use with a Luer connector, with the 
internally threaded lock member 132 being threadably 
engageable to the Luer threads of the Luer connector 
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subsequent to the insertion of the adapter portion 120 
thereinto. As will be recognized, the adapter portion 
120 has an external configuration which is substantially 
identical to that of the adapter portion 40 of the 
previously described injection site 10 subsequent to the 
slidable advancement of the adapter sleeve 46 thereover. 

As previously explained, the housings 16, 102 of the 
injection sites 10, 100 are adapted to be connectible to 
infusion components such as a Luer connector, a 
injection site, a standard tubular fluid line, and a 
bottle. It will be recognized that other injection sites 
may be fabricated which comprise the reseal member 56, 
56a incorporated into a differently configured housing 
without departing from the spirit and scope of the 
invention. In this respect, any housing with which the 
reseal member 56, 56a is utilized need only be configured 
so that the reseal member 56, 56a is movable from the 
first to the second positions to create a continuous 
fluid passage from the introducer device into the 
infusion component in the previously described manner. 

Referring now to Figure 4, the preferred method of 
fabricating the reseal member 56 (and hence the reseal 
member 56a) comprises the step of advancing the radial 
leaf spring 78 over a solid core 200 which is sized to 
cause the leaf portions 82 of the radial leaf spring 78 
to be flexed outwardly when the radial leaf spring 78 is 
advanced over the core 200 ♦ Formed in the proximal end 
of the core 200 is an arcuately contoured, generally 
semi-circular recess 202. Importantly, the radial leaf 
spring 78 is advanced over the core 200 to a position 
whereat the grooves 90 formed in the ends of the leaf 
portions 82 are disposed immediately adjacent the recess 
202. The core 200 having the radial leaf spring 78 
positioned thereon is then placed into a mold 204 having 
a cavity which approximates the shape of the body 58. 
The mold 204 includes a pin 206 which extends 
perpendicularly through the cavity into contact with the 
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apex of the recess 202 formed in the proximal end of the 
core 200. 

Subsequent to the placement of the core 200 and 
radial leaf spring 78 into the mold cavity of the mold 
5 204, the body 58 is injection molded about the radial 
leaf spring 78 and core 200 in a manner wherein the 
radial leaf spring 78 is partially encapsulated by the 
body 58 in the previously described manner. Importantly, 
the silicone from which the body 58 is preferably formed 
10 flows into the slots 84 of the radial leaf spring 78 
during the molding process, thus facilitating the 
positive engagement between the proximal portion 60 and 
leaf portions 82. The core 200 further includes a 
continuous channel 208 circumventing the outer surface 
15 thereof which facilitates the formation of the flange 88 
within the body 58. Additionally, the flow of the 
silicone into the recess 202 of the core 200 during the 
molding process facilitates the formation of the inner 
surface 72 of the proximal end 62 with the semi-spherical 
20 configuration, with the flow of the silicone into the 
grooves 90 facilitating the positive engagement between 
the proximal end 62 and leaf portions 82 for the reasons 
previously described. Upon the solidification of the 
body 58, the same (along with the integral radial leaf 
25 spring 78) is removed from within the mold 204. As will 
be recognized, the withdrawal of pin 206 of the mold 204 
from within the proximal end 62 of the body 58 
facilitates the formation of the aperture 74. Subsequent 
to the removal of the body 58 and integral radial leaf 
30 spring 78 from within the mold 204, the core 200 is 
removed from therewithin, thus facilitating the formation 

of the bore 86. 

Referring now to Figure 5, the reseal member 56 may 
alternatively be formed through the utilization of a core 
35 200a which is identical to the previously described core 
200, but further includes a conically shaped notch 210 
formed in the apex of the semi-spherical recess 202a 
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disposed in the proximal end thereof. When the core 200a 
is utilized, the pin 206a of the mold 204a is provided 
with a pin point 212 which extends to the apex of the 
notch 210. Importantly, the body formed through the 
5 utilization of the core 200a and accompanying pin 206a 
will include a duck-bill style check valve 300 which is 
formed at the apex of the semi-spherical inner surface 
thereof. The check valve 300 may be provided with the 
reseal member 56 for purposes of preventing any 

10 medication from back flowing into the introducer device 
12. It will be recognized that the check valve 300 may 
also be formed with alternative configurations. ~ 

Additional modifications and improvements of the 
present invention may also be apparent to those skilled 

15 in the art. Thus, the particular combination of parts 
described and illustrated herein is intended to represent 
only certain embodiments of the present invention, and is 
not intended to serve as limitations of alternative 
devices within the spirit and scope of the invention. 



20 
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WHAT IS CLAIMED IS: 

1. A needleless injection site, comprising: 
a housing defining: 

an interior chamber; 
5 a central opening which communicates with 

the interior chamber; 

an elongate, proxiraally extending dilator 
projection portion which is coaxially aligned 
with said central opening; and 
10 an elongate, distal ly extending adapter 

portion, said dilator projection and adapter 
portions defining a continuous fluid passage; 
a reseal member disposed within said central 
opening and said interior chamber, said reseal 
15 member having an elastically openable and closable 

aperture formed therein and normally residing in a 
first position within the housing wherein the 
aperture is in a closed configuration, the dilator 
projection portion of the housing extending into the 
20 reseal member; 

said reseal member being deformable such that 
the application of distally directed pressure 
thereto will cause the reseal member to distally 
advance within the housing to a second position 
25 wherein the aperture assumes an open configuration 

and communicates with the fluid passage, and the 
removal of the distally directed pressure therefrom 
will cause the reseal member to resilient ly return 
to the first position wherein the aperture reassumes 
30 the closed conf iguration. 

2. The injection site of Claim 1 wherein said 
reseal member comprises: 

an elongate , resilient body having a distal end 
and a proximal end which defines inner and outer 
35 surfaces, said aperture extending through the 

proximal end between the inner and outer surfaces 
thereof; 
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a radial leaf spring partially encapsulated 
within said body and adapted to apply a radially 
inward biasing force to the proximal end which 
maintains the aperture in the closed configuration 
5 when no distal ly directed pressure is applied to the 

outer surface of the proximal end; and 

a bore extending longitudinally from the distal 
end of the body to the inner surface of the proximal 
end, said bore being defined by said body and said 

10 radial leaf spring; 

said dilator projection portion being received 
into the bore, with the application of distally 
directed pressure to the outer surface of the 
proximal end causing the radial leaf spring to be 

15 distally advanced over the dilator projection 

portion which facilitates the radial expansion of 
the aperture to the open configuration, and the 
removal of the distally directed pressure from the 
outer surface causing the radial leaf spring to be 

20 proximally withdrawn from over the dilator 

projection portion which facilitates the return of 
the aperture to the closed configuration. 

3. The injection site of Claim 2 wherein said body 
comprises: 

25 a generally f rusto-conical proximal portion 

defining said proximal end; 

a generally cylindrical distal portion defining 
said distal end; and 

a beveled shoulder formed between the proximal 
30 and distal portions; 

the diameter of said distal portion exceeding 
the maximum diameter of said proximal portion. 

4. The injection site of Claim 3 wherein the 
distal end and the beveled shoulder of the body are 

35 abutted against the housing and the distal portion of the 
body is compressed when the dilator projection portion is 
fully extended into the bore. 
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5. The injection site of Claim 2 wherein said body 
includes a lip formed about and extending radially 
outward from the proximal end thereof , said lip having a 
diameter slightly exceeding the diameter of the central 

5 opening . 

6. The injection site of Claim 2 wherein said body 
defines an annular flange disposed within the bore of the 
reseal member. 

7. The injection site of Claim 2 wherein said body 
10 is fabricated from silicone. 

8. The injection site of Claim 2 wherein the inner 
surface of the proximal end has a generally semi- 
spherical configuration and said aperture extends axially 
between the outer surface and the apex of the inner 

15 surface. 

9. The injection site of Claim 8 wherein the outer 
surface of said proximal end is arcuately contoured. 

10. The injection site of Claim 8 wherein the inner 
surface of the proximal end includes a check valve formed 

20 at the apex thereof , said aperture extending through said 
check valve. 

11. The injection site of Claim 10 wherein said 
check valve comprises a duck-bill style check valve. 

12. The injection site of Claim 2 wherein said 
25 radial leaf spring comprises a base portion and a 

plurality of leaf portions , said leaf portions applying 
the radially biasing force to the proximal end of the 
body which maintains the aperture in the closed 
configuration. 

30 13. The injection site of Claim 1 wherein said 

housing defines an outer surface having Luer threads 
formed thereon about the central opening thereof. 

14. The injection site of Claim 1 wherein the 
adapter portion of the housing comprises a spike having 

35 a beveled distal tip. 

15. The injection site of Claim 14 wherein the 
spike has a tapered outer surface. 
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16. The injection site of Claim 14 wherein said 
housing further comprises a tubular adapter sleeve 
slidably extensible over and f rictionally maintainable on 
the spike. 

5 17. The injection site of Claim 16 wherein the 

spike has a tapered outer surface and the adapter sleeve 
has a tapered bore extending longitudinally therethrough 
which is complimentary to the outer surface of the spike 
for facilitating the frictional retention of the adapter 
10 sleeve thereon. 

18. The injection site of Claim 17 wherein the 
spike includes an elongate rib formed on the outer 
surface thereof and the bore of the adapter sleeve 
defines at least one elongate slot therewithin which is 

15 sized and configured to receive the rib when the adapter 
member is slidably advanced over the spike, the receipt 
of the rib into the slot being operable to prevent the 
rotation of the adapter sleeve upon the spike. 

19. The injection site of Claim 17 wherein the 
20 adapter sleeve has a tapered outer surface. 

20. The injection site of Claim 14 wherein said 
housing further defines a distal lock region for 
facilitating the connection of the housing to an annular, 
externally threaded surface. 

25 21. The injection site of Claim 20 wherein said 

lock region defines a plurality of Luer thread pitch 
barbs therewithin. 

22. The injection site of Claim 1 wherein said 
housing further defines a distal lock region 

30 circumventing the adapter portion for facilitating the 
connection of the housing to an annular, externally 
threaded surface. 

23. The injection site of Claim 22 wherein the 
adapter portion of the housing has a tapered outer 

35 surface. 
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24. The injection site of Claim 22 wherein said 
lock region comprises an internally threaded lock member 
rotatably connected to the adapter portion. 

25. The injection site of Claim 1 wherein said 
5 housing comprises: 

an upper section defining said central opening; 

and 

a lower section attached to said upper section 
and defining said dilator projection portion and 
10 said adapter portion, said upper and lower sections 

defining the interior chamber when attached to each 
other. 

26. The injection site of claim 25 wherein the 
reseal member is abutted against and compressed between 

15 the upper and lower sections of the housing when the 
dilator projection is fully extended thereinto. 

27. The injection site of Claim 25 wherein said 
adapter portion comprises a spike having a tapered outer 
surface and a beveled distal tip. 

20 28. The injection site of Claim 25 wherein said 

adapter portion has a tapered outer surface and said 
lower section further defines a distal lock region 
circumventing the adapter portion for facilitating the 
connection of the housing to an annular, externally 
25 threaded surface. 

29. The injection site of Claim 1 wherein said 
housing comprises: 

an upper section defining said central opening; 
a lower section attached to said upper section, 
30 said upper and lower sections defining the interior 

chamber when attached to each other; and 
an adapter member comprising: 
a flange portion; 

the dilator projection portion extending 
35 proximally from the flange portion; and 

the adapter portion extending distal ly 
from the flange portion; 
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said flange portion being captured 
between the upper and lower sections with at 
least a portion of the adapter member residing 
within the interior chamber. 

30. The injection site of Claim 29 wherein the 
reseal member is abutted against and compressed between 
the flange portion of the adapter member and the upper 
section of the housing when the dilator projection 
portion is fully extended into the reseal member. 

31. The injection site of Claim 29 wherein the 
adapter portion has a tapered outer surface and a beveled 

distal tip and the lower section of the housing defines 

a distal lock region for facilitating the connection of 
the housing to an annular, externally threaded surface. 

32. A method of fabricating a reseal member, 
comprising the steps of: 

advancing a radial leaf spring having a base 
portion and a plurality of leaf portions over a core 
which is sized to cause the leaf portions to be 
flexed outwardly when the radial leaf spring is 
advanced thereover; 

molding a body about the radial leaf spring and 
core in a manner wherein the radial leaf spring is 
partially encapsulated by the body, said body 
defining a distal end, a proximal end having inner 
and outer surfaces, and an aperture extending 
through the proximal end between the inner and outer 
surfaces thereof; and 

removing the core from within the radial leaf 
spring and body; 

the removal of the core from within the radial 
leaf spring and the body facilitating the formation 
of a bore which extends longitudinally from the 
distal end to the inner surface of the proximal end, 
and allowing the leaf portions to return to an 
unf lexed orientation which applies a radially inward 
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biasing force to the proximal end for maintaining 
the aperture in a closed configuration. 

33. The method of Claim 32 further comprising the 
step of forming the inner surface of the proximal end 

5 with a generally semi-spherical configuration, said 
aperture extending axially between the outer surface and 
the apex of the inner surface. 

34. The method of Claim 33 further comprising the 
step of forming the outer surface with an arcuate 

10 contour. 

35. The method of Claim 33 further comprising the 
step of forming a check valve at the apex of the inner 
surface, said aperture extending through said check 
valve. 

15 36. The method of Claim 35 wherein the step of 

forming the check valve at the apex of the inner surface 
comprises forming a duck-bill style check valve. 

37. The method of Claim 32 further comprising the 
step of forming an annular flange within the bore. 
20 38. A reseal member for use in a needleless 

injection site, comprising: 

an elongate, resilient body defining a distal 
end, a proximal end having inner and outer surfaces, 
and an aperture extending between the inner and 
25 outer surfaces of the proximal end; and 

a radial leaf spring partially encapsulated 
within said body and defining a base portion and a 
plurality of leaf portions, said leaf portions 
applying a radially inward biasing force to the 
30 proximal end of the body which maintains the 

aperture in a closed configuration; 

said body and radial leaf spring defining a 
bore which extends longitudinally from the distal 
end to the inner surface of the proximal end. 
35 39. The reseal member of Claim 38 wherein the inner 

surface of the proximal end has a generally semi- 
spherical configuration, said aperture extending axially 
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between the outer surface and the apex of the inner 
surface • 

40. The reseal member of Claim 39 wherein the outer 
surface of the proximal end has an arcuately contoured 

5 configuration. 

41. The reseal member of Claim 39 wherein the inner 
surface of the proximal end includes a check valve formed 
at the apex thereof / said aperture extending through said 
check valve. 

10 42. The reseal member of Claim 41 wherein said 

check valve comprises a duck-bill style check valve. 

. 43. The reseal member of Claim 38 wherein said body 
is fabricated from silicone. 

44. The reseal member of Claim 38 wherein said body 
15 defines an annular flange disposed within the bore. 

45. The reseal member of Claim 38 wherein said body 
includes a lip formed about and extending radially 
outward from the proximal end thereof. 



WO 97/38744 



PCT/US96/05383 




SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/US96705383 



A. CLASSIFICATION OF SUBJECT MATTER 
IPQ6) :A61M 5O0 

US CL :604/68 

According to Internationa) Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
U.S. : 137/846-850; 251/149.1; 604/68,164,167,256,283,249 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant panagca 


Relevant to claim No. 


X 


US, A. 4.874.377 (NEWGARD ET AL.) 17 October 1989, 
see entire document. 


1, 13-31, 37 


Y 


2-12. 32-36, 
38-45 


Y 


US, A. 5,273,545 (HUNTETAL.) 28 December 1993, see 
entire document. 


2-9, 12, 32-34, 
38-40, 43-45 


Y 


US, A, 5,195,980 (CATLIN) 23 March 1993, see entire 
document. 


10, 11. 35, 36, 
41. 42 


A 


US, A, 5,470,319 (MAYER) 28 November 1 995, see entire 
document. 


1-45 



□ Further documents are lotec in the continue of Box C. Q Sec p«cnt fcmilv anno, 



doc—* defatoe «m sjoaondststo of i 
to be pit of samsahf wds m ast 

—rticc dec—Mi pobthhed oa or after She 



*»ortwkkfcbaoto 



I after Sac tin ssttfoaal BUag due or priority 
diu md mourn osafliet wish i the oj pDO S tk j s bM l eked to vodentand the 
praosdeor tWwcy (■adcrlyns dw swoBbOB 



ctori to rmMhVmk the 
spectoirojeoa(M 



rda§dete 
dssss» or which i 



t be ooondcird to involve kq inventive ftcp 
m aioAo 

t of pstHeukr roJeveaoe; tfao ckimed bveaUoa curat be 
id to iovorv* on stvosdve 

hoof obviow to » penom ekittoi m ft 

tally 



Date of the actual completion of the international search 
15 JULY 1996 


Date of mailing ° f 0*ffi t ^^* i f^^^^ report 


Name and mailing address of the ISA/US 
Coaanisaioacr of Patents and Trademarks 
Box PCT 

Washington. D.C. 2023 1 

Facsimile No. (703) 305-3590 / 


A^V AN iTrfA ALEXANDER 
Telephone No. OM) 30SM987 



Form PCT/ISA/210 (aeoond thoctKJuly 1992)* 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
G^FADED TEXT OR DRAWING 

□ BLURRED OR ELLEGD3LE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHffilT(S) SUBMITTED ARE POOR QUALITY 

i 

□ OTHER: [ 

I 

I 

IMAGES ARE BEST AVAILABLE COPY. i 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems 
the IFW Image Problem Mailbox. 



